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1. This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of ft sheets. 

| | ^ re POrt is also accompanied by ANNEXES, i.e. , sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications maHp before this Authority, 
(see Rule 70. 16 and Section 607 of the Adrninistrative Instructions under the PCT). 

These annexes consist of a total of 0 sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 



I 




II 


□ 


III 


□ 


IV 
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V 




VI 
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VII 
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VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability* 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
[x"[ the international application as originally filed 
J"^"j the description: 

pages 

pages NONE 



, as originally filed 



pages 



NONE 



, filed with the demand 



. filed with the letter of 



[~x] the claims: 

pages 

pages 

pages 

pages 



87-108 



NONE 



NONE 



NONE 



. filed with the letter of 



. : . as originally filed 

as amended (together with any statement) under Article 19 
, filed with the demand 



fx] the drawings: 

pages !- 3 0 

pages NONE 

pages NONE 



as originally filed 



filed with the demand 



, filed with the letter of 



|"x| the sequence listing part of 

flBgesip tion: none 

pages NONE 

pages NONE 



the 



, as originally filed 
filed with the demand 



. filed with the letter of 



2. With regard to the language, all the elements marked ahove were available or furnished to this Authority m the lan/numc in which 
the international application was filed, unless other-wise indicated under this item fe fe 

Ihese elements were available or furnished to this Authority in the following language which is- 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(h)). 

the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 552 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

contained in the international application in printed form. 
I I filetl together with the international application in compute!' readable form. 
| | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

□ IfeS^ fclSiff 11 seque,K:e MmL ' does 1101 *° hey(,IKi the m lhe 

Q heeifte Uie infoniiaUon re(;or ' (Jwi 111 computer readable form is identical to the writen sequence listing has 

4 [~x| The amendment:.; have resulted m the cancellation of: 

S the description, p..»^: NONE 

S the claim:.;. No:: NONE 

the drawings. sheetsr-fe NONE 



■ This report ha:; been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the .Supplemental Box (Rule 70.2(c)). M 
1 ?n P t^fTf™ W — h ^ e ^ e ^fi^nished to the receiving Office in response to an invitation under Article 14 are referred to 
and W 17) ^ ° ng y fil6d and Qre n0t annexed to this re P° rt since the y do not contain amendments (Rates 70.16 
**Any replacement sheet containine such amendme nts must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
citations and explanations supporting such statement 




1 . statement 



Novelty (N) 



Claims 
Claims 



(Please See supplemental sheet) 



YES 
NO 



(Please See supplemental sheet) 



Inventive Step (IS) 



Claims 
Claims 



(Please See supplemental sheet) 



YES 
NO 



(Please See supplemental sheet) 



Industrial Applicability (IA) 



Claims 
Claims 



(Please See supplemental sheet) 



YES 
NO 



(Please See supplemental sheet) 



2. citations and explanations (Rule 70.7) 

Claims 90-93, 96-97 and 99-100 lack novelty under PCT Article 33(2) as being anticipated by Barr et al (US Patent 
No. 5,761,442). 

As per claims 90-93, 96-97 and 99-100, Barr et al discloses a system and method for selecting a portfolio of securities 
and defining a probability distribution of the value of a portfolio assets with two or more Gaussian distributions. Note the 
abstract and column 9, line 40 to column 10, line 64. 

Claims 1-25, 27-66, 68-73, 75-88 and 90-99 lack(s) industrial applicability as defined by PCT Article 33(4). 

The Examiner notes that the disclosed invention is not within the technological arts. The claimed invention is also 
noted not to be a computer program, data structure, a natural phenomenon, a non-descriptive material per se. The claimed 
invention does not include a series of steps to be performed by a computer. The claimed invention also is not a product for 
performing a process, nor is it a specific machine or manufacture. The claimed invention is not a specific tangible machine or 
process for facilitating a business transaction. Claims 1-24, 27^6, 49-65, 68-72, 75-87, 90-98 do not appear to correspond to 
a specific machine or manufacture disclosed within the instant specification and thus encompass any product of the class 
configured in any manner to perform the underlying process. The claimed invention also does not include a post-computer 
process activity or a pre-computer process activity. Thus, no physical transformation is performed, no practical application in 
the technological art is found. Consequently, the claims are analyzed based upon the underlying process, and are found to lack 
industrial applicability. 

Claims 25, 47-48, 66, 73, 88, 99 are directed toward a data structure. Data Structures claimed as embodied in 
computer-readable media are descriptive material per se because they are neither physical "things" nor statutory processes. No 
defined structural and functional interrelationships with a general purpose computer for permitting the claimed functions to be 
realized are provided in the specification. The control of these various functions into an overall integrated system (Continued 
on Supplemental Sheet.) 



Form PCT/IPEA/409 (Box V) (July 1998)* 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US99/30640 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII 



Sheet 10 



V. 1. REASONED STATEMENTS : 

The report as to Novelty was positive (YES) with respect to claims 1-89, 94-95 AND 98. 

The report as to Novelty was negative (NO) with respect to claims 90-93, 96-97 AND 99-100. 

The report as to Inventive Step was positive (YES) with respect to claims 1-89, 94-95 AND 98. 

The report as to Inventive Step was negative (NO) with respect to claims 90-93, 96-97 AND 99-100. 

The report as to Industrial Applicability was positive (YES) with respect to claims 26, 67, 74 AND 89. 

The report as to Industrial Applicability was negative (NO) with respect to claims 1-25, 27-66, 68-73, 75-88 AND 90-100. 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

requires specialized computer programs and/or associated circuitry. The claims should define structural and functional 
interrelationships between data structures or functional parts and a computer system which permit the data functions to be 
realized. Thus, the claims are found to lack industrial applicability. 

Claims 26, 67, 74 and 89 meet the criteria set out in PCT Article 33(2)-(4), because the prior art does not teach or 
fairly suggest: 

Detennining one or more fitnesses corresponding to the one or more economic models by comparing the plurality of 
predicted time series to actual data as recited in claims 1 and 26. 

A model of a securities market comprising a plurality of dealer agents representing a corresponding plurality of 
market makers in the securities market each dealer agent having at least one of a plurality of dealer strategies for setting the 
price of securities as recited in independent claims 27 and 47 and 48 

Searching for an optimal portfolio of assets within a defined size range having an upper limit equal to the size of a 
current portfolio and a lower limit equal to the size of the next portfolio as recited in independent claims 49, 66 and 67. 

Searching for optimal ones of a portfolio of assets at optimal distances in a fitness landscape representation over a 
space of portfolios as recited in independent claims 68, 73 and 74. 

The probability functions of claims 94 and 95 and the pricing formula of claim 98. 

Determining a plurality of anti-correlated families wherein each of the anti-correlated families contains two or more 
of the plurality of assets that are anti-correlated as recited in independent claims 88 and 89. 



NEW CITATIONS 

US 5,761.442 A (BARR ET AL.) 02 JUNE 1998, SEE COLUMNS 1-2. 
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(10) International Publication Number 
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(51) International Patent Classification 7 : G06F 17/60 
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(22) International Filing Date: 
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(25) Filing Language: 
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(57) Abstract: The present invention presents a system and method of eco- 
nomic analysis and prediction which dynamically adapts to a changing eco- 
nomic environment by selecting or synthesizing an economic model from a 
set of economic models based on the selected model's ability to make accu- 
rate predictions about an actual economic market. Specifically, the method 
and system of the present invention forms a space of different economic mod- 
els (105), forms a behavorial landscape by extracting observables from ex- 
ecutions of the economic models (120), and performs model selection and 
composite model synthesis through optimization (130) over the behavioral 
landscape. 
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— With international search report. 



(84) Designated States (regional)'. ARIPO patent (GH, GM. 
KE. LS, MW. SD, SL, SZ. TZ, UG, ZW), Eurasian patent 
(AM. AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, FL FR, GB. GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CE CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 
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For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 
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A. C LASSIFICATION OK" SI 'ILIEC'T MATTER 

IPC{7) :G06F 17/60 
US CL : 705/36 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched ( e lass i Heat ion system followed by classification symbols) 

U.S. : 705/36, 35, 37 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Please See Extra Sheet. 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


ENGLE R.F. "Statistical Models for Financial Volatility", Financial 
Analysis Journal, January 1993, v49 nl, pages 72-78. 


1-26 


A 


KIM D. et al, "Alternative Models for the Conditional 
Heteroscedasticity of Stock Returns", Journal of Business, October 
1994, v67 n4, page 563. 


1-26 


A 


US 5,630, 127 A (MOORE et al) 13 May 1997, see the abstract, col. 
30 lines 9-16. 


1-26 


A 


US 5,765,143 A (SHELDON et al) 09 June 1998, see col. 14 lines 
61-66. 


1-26 


A 


US 5,799,287 A (DEMBO) 25 August 1998, see the abstract. 


1-26 


| x| Further documents are listed in the continuation of Box C. | | See patent family annex. 


Special categories of cited documents: 

"A" document defining the general stale of the art winch i* not considered 
to be of particular relevance 

"E* earlier document published on or after the international filing date 

"L" document which may throw doubts on priority claim (si or which is 
cited to establish the publication .Lite of another citation or other 
special reason (as specified) 

*0" document referring to an oral disclosure, use. exhibition or other 
means 

"P" document published prior to the international filing date hut later titan 
the priority date claimed 


*T" later document published after the international filing date or priority 
ihiie and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot he considered lo involve an inventive step 
when the document is taken alone 

"Y" document of 'particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the an 

document member of ihe same patent family 


Date of the actual completion of the international search 
30 SEPTEMBER 2000 


Date of mailing of the international search report 

2 5 OCT 2000 


Name and mailing address of the ISA/US 
Commissioner of Pal ems and Trademarks 
Box PCT 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer 

ROBERT A. Wg^fW^ ^ jfe^fcc? 

Telephone No. (703) 305-3900 
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A, E 
A, E 


US 6,049,783 A (SEGAL et al) 1 1 April 2000, see the abstract. 
US 6,061,662 A (MAK1VIC) 09 May 2000, see the abstract. 


1-26 

1-26 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international report has not been established in respect of eertain claims under Article 17{2)(n) for the following reasons: 
1. PI Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. | 1 Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 

an extent that no meaningful international search can be carried out, specifically: 



3. Qj] Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Extra Sheet. 



1 • As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3 . | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. | x| No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
1-26 



Remark on Protest 



| | The additional search fees were accompanied by the applicant's protest. 
1 | No protest accompanied the payment of additional search fees. 
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B. FIELDS SEARCHED 

Electronic data bases consulted (Name of data base and where practicable terms used): 
STN. DIALOG 

-search terms: predict, forecast, model, analyze, stock market, option, equity, bond, security, portfolio. NASDAQ, 
AM EX, NYSE, gaussian, statistic, time scries, arv, arch, garch, black sc holes, langcvain, levy, select, choose, use, 
pick. best, fitness, accuracy 

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search 
fees must be paid. 

Group I, claim(s) 1-26, drawn to analyzing and predicting the economic markets using a plurality of economic models 
and generating a time series of them. 

Group II, claim(s) 27-48, drawn to analyzing and predicting a securities market wherein the program models dealers, 
investors and various rules. 

Group III, claim(s) 49-67, drawn to creating a portfolio of assets by generating smaller and smaller portfolio of assets to 
detennine and search an optimal portfolio. 

Group IV, claim(s)68-74, drawn to optimizing a portfolio of assets by determining an optimal fitness landscape 
representation of portfolios. 

Group V, claim(s) 75-89, drawn to creating a portfolio of assets utilizing anti-correlated families. 
Group VI, claim(s) 90-100, drawn to modeling a portfolio utilizing gaussian statistics. 

The inventions listed as Groups I-VI do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: each group is 
separate and distinct from each other. 
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